Mast cell mediators stimulate synthesis of arachidonic acid metabolites in macrophages.
Mast cells and macrophages were isolated from human lung tissues by using density gradient centrifugation, cell sorter, and adherence techniques. Passively sensitized mast cells in the absence of exogenous arachidonic acid (AA) released leukotriene (LT)C4, LTD4, PGD2, and thromboxane-B2 when challenged with Ag, and in the presence of AA, released 5-hydroxyeicosatetraenoic acid (HETE) and 15-HETE in addition to the above metabolites. Passively sensitized macrophages did not release significant amounts of AA metabolites when challenged with Ag. However, these cells released LTB4, LTC4, LTD4, LTE4, 5-HETE, PGE2 and 6-keto-PGF1 alpha when co-incubated with activated mast cells. During co-incubation, mast cells also generated greater amount of AA metabolites than when they were activated alone. The stimulatory action of mast cells on macrophages was shown to be due to the extracellular factor(s) present in the supernatant of the activated mast cells. Both heat and trypsin inhibited the biologic activity of mast cell-derived stimulatory factor. In addition, extraction of mast cells' materials with chloroform or ether showed no activity associated with the organic phase, suggesting it possibly possesses a protein nature, such as peptides, protease, or peptidase. These results suggest that mast cell-macrophage interaction might be important in the generation of multiple mediators in the airways during immediate hypersensitivity reactions.